Farnesoic acid and methyl farnesoate production during lobster reproduction: possible functional correlation with retinoid X receptor expression.
Farnesoic acid (FA) and methyl farnesoate (MF) are juvenile hormone-related compounds secreted by the mandibular organ (MO) of crustaceans and play an important role in stimulation of ovarian maturation. To better understand how the MO activity influences female reproduction by secretion of FA and MF, the biosynthesis and release of these two compounds were measured in vitro by the incorporation of l-[(3)H-methyl]methionine into MF and [2-(14)C]acetate into FA by the MO of Homarus americanus. The production of FA is 7.5 times that of MF, and most FA and MF synthesized remained within the gland, and was not released into the surrounding medium. Most FA and MF were synthesized in the anterior fan-fold region of the MO. The rates of biosynthesis of FA and MF were stage-related, with maximal production occurring during secondary vitellogenesis (i.e. stages 4 and 5). A potential juvenoid receptor, retinoid X receptor (RXR), HaRXR, was characterized using PCR cloning techniques. HaRXR belongs to the nuclear hormone receptor superfamily and its deduced amino acid sequence shares a high homology to other RXRs of crustaceans, insects, and vertebrates. Transcripts of HaRXR can be detected in many tissues, and significant high expression level was detected in the MO, especially in the anterior fan-fold region. Expression of HaRXR was also related to reproductive stage, and maximal level of expression was observed at stage 4, in which secondary vitellogenesis is occurring. Changes in transcript level of HaRXR and the rates of FA/MF biosynthesis in the female reproductive cycle indicate that HaRXR and FA/MF may play important roles in crustacean reproduction.